ABSTRACT: Tuberculous meningitis may rarely be followed by the development of syringomyelia despite appropriate chemotherapy. In the present paper, we report a case of tuberculous meningitis in a 23-year-old Vietnamese male complicated by a rapidly progressive myelopathy due to granulomatous arachnoiditis which culminated in the development of a syrinx. The relevant literature is reviewed. The present case supports the hypothesis that vasculitic thrombosis of spinal cord vessels leading to ischemic myelomalacia is the mechanism causing postinflammatory syringomyelia. RESUME: La syringomyelie comme complication de la meningite tuberculeuse: conipte rendu d'un cas et revue de la litterature. La meningite tuberculeuse peut parfois etre suivie de I'apparition d'une syringomyelie malgre une chimiotherapie appropriee. Dans le present article, nous rapportons un cas de meningite tuberculeuse chez un vietnamien de 23 ans, compliquee par une myelopathic rapidement progressive du a une arachnoi'dite granulomateuse qui s'est terminee par le developpement d'un syrinx. Nous revoyons la litterature pertinente. Le cas actuel appui l'hypothese qu'une vasculite thrombotique des vaisseaux de la moelle epiniere entrainant une myelomalacie ischemique est le mecanisme causant la syringomyelie postinflammatoire.
While the intracranial sequelae of TB have been recently reviewed, 3 the spinal cord complications of TB meningitis are less well recognized.' A5 In the present paper, we report a case of TB meningitis complicated by a rapidly progressive myelopathy due to granulomatous arachnoiditis and subsequent syringomyelia.
CASE REPORT
A 23-year-old Vietnamese male, presented to the Toronto Western Hospital with a six day history of headache, vomiting, neck stiffness and fever. Examination revealed a temperature of 39°C, nuchal rigidity and no focal neurological signs. A contrast-enhanced computerized tomographic (CT) scan of the head was normal. Analysis of the cerebrospinal fluid (CSF) revealed 11.7 X 10 6 /litre white blood cells (WBC) (95% neutrophils), an elevated protein level (2.3g/l), hypoglycorrhacia (CSF glucose 1.2 mmol/1; plasma glucose 6.1 mmol/1) and a negative gram stain. Enzyme-linked immunosorbant assays (ELISA) of the CSF were negative for cryptococcal and brucella antigens. The patient's fever and neck stiffness did not respond to intravenous antibiotics. Subsequent institution of antituberculous chemotherapy (isoniazid, rifampin, ethambutol, and pyrazinamide) resulted in marked clinical improvement. A second lumbar puncture revealed 4.22 x 10 6 /1 WBC (95% lymphocytes), an elevated level of protein (3.2 g/1) and a normal glucose. All cultures of the CSF and blood were negative. A TB skin test was negative; however, the patient was anergic to Candida and tricophyton.
Five weeks after his initial presentation, the patient noted bilateral hand weakness and numbness. Neurological examination revealed normal muscle bulk and tone. Motor power was Grade 3/5 in the hand intrinsics bilaterally and normal proximally in the arms and distally in the legs. Sensory testing revealed a dissociated sensory loss to pain and temperature from C8-T6 bilaterally. Myotatic reflexes were normal and the plantar responses were flexor. A contrast enhanced CT scan revealed several small enhancing lesions in the right temporal lobe, left parietal lobe and pons. A magnetic resonance imaging (MRI) scan of the spine disclosed an enhancing intradural lesion compressing the cord from C6-T7 (Figure 1 ). Over the ensuing two weeks, the patient showed a deterioration in upper and lower extremity motor function despite intravenous corticosteroids and continued antituberculous chemotherapy. In view of the progressive neurological decline, it was elected to perform a laminectomy to exclude an extradural compressive lesion, and to decompress the spinal cord.
Operation 1
A C4-T5 laminectomy was performed. The extradural space was normal. The dura was opened widely. The arachnoid was markedly thickened and cloudy in appearance and a biopsy was submitted for pathological examination. The spinal cord appeared swollen and inflamed. Several thrombosed veins were evident on the dorsal surface of the cord and the remaining veins appeared distended and dark blue in colour. The dura was left widely open for decompressive purposes.
Pathological Examination
Histopathological examination of the arachnoid membrane revealed a necrotizing granulomatous inflammation characterized by epithelioid histiocytes (Figure 2) . A Ziehl-Nielson stain was positive for acid fast bacilli. Cultures of the biopsy specimens were negative.
Postoperative Course
The patient was discharged to a rehabilitation facility two weeks postoperatively. He initially made a slow but definite recovery with improved hand and leg function. Three months after the decompressive laminectomy (five months following the initial presentation), the patient noted burning pain along the medial aspect of the right hand, and a deterioration in hand and leg function bilaterally. Neurological examination revealed moderate wasting of the intrinsic muscles of both hands and incomplete paraperesis. Sensory examination revealed hyperpathia along the medial aspect of the right hand and forearm and a dense dissociated sensory loss to pain and temperature from C7-T8 bilaterally.
A gadolinium-enhanced MRI scan ( Figure 3 ) showed intensely enhancing arachnoid in the thoracic region of the spinal cord and a syrinx cavity extending from C7-T10.
Operation 2
A T6/7 laminectomy was performed. After opening the dura, the cord was noted to be markedly distended. With the aid of intraoperative ultrasound, a Pudenz ventricular catheter was 
LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES showed an intradural extramedullary lesion from C6-T7 (arrow) which Figure 2 -Histopathological examination of the arachnoid membrane of the thoracic cord disclosed a necrotizing granulomatous inflammation characterized by epithelioid histiocytes (arrow) (hematoxylin-phloxine-saffron; 486x; bar = 10 \un).
inserted rostrally into the syrinx cavity via a midline myelotomy. Clear fluid under moderately elevated pressure drained freely from the caudal end of the catheter. A syringoperitoneal shunt was then performed.
Postoperative Course
Six months following the syringoperitoneal shunt, moderate improvement was noted in the right hand pain but otherwise there was no objective recovery of neurological function.
DISCUSSION
Pott's paraplegia due to spinal cord compression secondary to tuberculous vertebral osteomyelitis is a relatively common cause of myelopathy in third world countries where TB is prevalent. 6 ' 7 Other causes of myelopathy secondary to TB are much less common and include: a) intradural or extradural solitary granulomas of the spinal cord; 48 b) necrotizing granulomatous arachnoiditis with compression and inflammatory thrombosis of spinal cord vessels; 14 and c) syringomyelia secondary to tuberculous arachnoiditis. 912 The present case exemplifies the latter two neurological complications of TB.
As reviewed by Barnett 10 and Caplan et al.," the association between arachnoiditis and spinal cord cavitation was first made in the nineteenth century by Vulpian (1861) and Charcot and Joffrey (1869). Marinesco 13 described a patient with chronic "hypertrophic" meningitis and spinal cord cavities who died of pulmonary TB; this likely represents the first case of syringomyelia secondary to tuberculous meningitis. A review of the literature (Table 1 ) disclosed fifteen other cases of syringomyelia secondary to tuberculous meningitis. between the onset of TB meningitis and syringomyelia (Table  1) , the present case is exceptional because of the rapidly progressive myelopathy secondary to a necrotizing granulomatous arachnoiditis which culminated in the development of a syrinx. With the advent of MRI, it is likely that syringomyelia will be increasingly recognized as a potentially surgically treatable cause of tuberculous myelopathy.
As reviewed elsewhere" the mechanisms of syrinx formation following inflammatory arachnoiditis include: a) inflammatory occlusion of spinal cord vessels within the pia-arachnoid leading to ischemic myelomalacia 19 with subsequent syrinx formation; and b) focal scarring causing a block in the circulation of CSF, thus forcing CSF into the central canal of the cord via VirchowRobin spaces. Moreover, Appleby et al. 9 reported two cases of basal arachnoiditis at the foramen magnum secondary to TB meningitis (Table 1 ) which were associated with syringomyelia. Such cases might be responsive to posterior fossa decompression. In contrast, in the present case there was no evidence of basal arachnoiditis. Instead, a necrotizing granulomatous arachnoiditis of the spinal cord ( Figure 2 ) was followed by the rapid evolution of a syrinx. It is likely that the inflammatory arachnoiditis produced an extensive obliterative endarteritis which LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES 19 have proposed that ischemic myelomalacia antedates the development of syringomyelia due to arachnoiditis. Such a mechanism suggests that although the syrinx cavity may be amenable to surgical decompression, the ischemic injury to cord tissue may be irreversible.
